demonstrated that it was possible to diagnose the adrenogenital syndrome prior to birth byexamininga specimen of amniotic fluid. It is probably fair to say that this will prove more important as a pointer to the scope for amniotic fluid analysis than for its immediate practical return. All these studies, however, have given supportive evidence to the concept that liquor represents to some extent a foetal secretion.
A matter of some interest is whether there exists in the human a site for the regulation of the liquor volume. This could be foetal, placental (Hanon et al. 1955) or a property of the amniotic membrane. One possibility is that the controlling centre lies in the foetus and that the abnormalities of liquor volume found in association with feetal malformations are related to absence of this centre. The evidence, however, when analysed in relation to the anatomic nature of the malformations is in general against this.
Whether a controlling centre exists or not the circumstantial evidence is that there are compensatory mechanisms which operate to combat any tendency to excessive accumulation of liquor. For example, it has been demonstrated that with anomalies associated with blockage of the intake of liquor to the upper alimentary tract polyhydramnios is the rule; this, however, usually presents round about the thirtieth to the thirtysecond week and does not appear to increase greatly from this stage no matter how long the pregnancy progresses. The most obvious nature of this compensation is a rise in the hydrostatic pressure. Schreiner (1964) has recorded elevated amniotic fluid pressures in association with polyhydramnios (range 10-30 cm of H20 compared with a normal range of 10-12 cm of H20). This would boost the osmotic absorption of liquor through the membranes into the maternal circulation. The Volume of the Liquor Amnii
The introduction of the dye dilution technique provided a relatively accurate method of estimating the liquor volume without disturbing the pregnancy; yet the potential dangers (Gadd 1966) limited its use to cases of over thirty-seven weeks' gestation (Elliott & Inman 1961) . Here are the results of an investigation into the volume throughout pregnancy by two methods, the measurement of liquor in intact gestational sacs during the first half of pregnancy and indirect measurement by the dye dilution technique throughout pregnancy.
The first method was used on fresh specimens obtained at abdominal hysterotomy. Cases with a gross feetal abnormality or a difference of more than two weeks between the actual and calculated menstrual ages were excluded. The 7 cases were combined with similar reported cases (Wagner & Fuchs 1962) to construct a graph of the volume increase during the first half of pregnancy. After a gradual increase up to fifteen weeks, a sharper rise occurred to between 250 and 400 ml at twenty weeks. The details of the second method have been previously described (Gadd 1966 The effect of various conditions on liquor volume were:
Normal pregnancy: The majority of values for normal pregnancy with head and breech presentations lay between 500 and 1,100 ml from the thirtieth to the thirty-seventh week and then fell to between zero and 600 ml at the forty-third week (Fig 2) . 
Normtal case, breech presentation
Pre-eclampsia: The cases of pre-eclampsia were divided into two groups (Fig 3) . In the first group were 21 cases of moderate and mild pre-eclampsia. In the second group were 7 cases of severe pre-eclampsia. There was no support in these results for the general belief that hydramnios per se gives rise to an increased incidence of preeclampsia. In fact, contrary to the findings of Elliott & Inman (1961), the moderate cases of pre-eclampsia have normal liquor volumes and it is only in severe toxtemia that oligohydramnios occurred.
Essential hypertension: Eight cases of essential hypertension were investigated (Fig 3) . In this small number of cases, contrary to the findings of Elliott & Inman (1961), the volumes were either within or above the normal limits.
Breech presentation: The volumes of liquor with persistent breech presentations were within normal limits for the period of gestation (Fig 2) . Contrary to expectation there was no significant reduction in volume.
Fwetal abnormality: Nine cases of gross foetal abnormality were investigated and 5 had hydramnios, the largest volumes being associated with anencephaly and duodenal atresia (Table 1) . Most textbooks give hydrocephalus as a cause of hydramnios but, out of the 5 cases investigated, only one had hydramnios and in this case there was multiple pathology: the volume was 2,950 ml at thirty-seven weeks; besides bilateral cleft of the maxilla and palate there was also an cesophageal atresia with a fistula between the left bronchus and the distal end of the cesophagus. Pregnancy prolonged past term: The results indicate that the volume of liquor falls from the thirty-seventh week until delivery (Fig 1) . At forty-three weeks the volume averaged 100 ml. The oligohydramnios which may occur with postmaturity has been recognized clinically for many years.
Twin pregnancy: In one case of binovular twins the volume of the leading sac was 735 ml at thirty-four weeksa normal volume for this gestational age. In another case, a parous patient with a normal thirty-three weeks twin pregnancy, one sac was tapped, dye was introduced and the volume was 640 ml; after two attempts the second sac was tapped with aspiration of dye-free liquor; the volume was found to be 855 ml: subsequently binovular twins were delivered at the thirtyseventh week. It was concluded that the volume of each sac lay within normal limits for the volume expected with a single pregnancy of similar maturity and the total volume of amniotic fluid in the uterus was 1,495 ml, nearly reaching the volume found in cases of polyhydramnios.
This case led us to reconsider the relation between twins and hydramnios. The records were examined of 100 consecutive twin deliveries. Only 2 cases of acute hydramnios with uniovular twins were found, each terminating in an abortion, whilst in 5 other cases hydramnios was diagnosed clinically. The fluid was not greatly excessive in these 5 cases and the diagnosis appeared to arise from the increased abdominal girth. For example, 900 ml of liquor in each sac would produce a total volume of 1,800 ml which with a single fewtus would be regarded clinically as hydramnios. Should we not discard the terms 'acute and chronic' hydramnios in relation to twins and use the expression 'acute true hydramnios' and 'chronic crypto-hydramnios'? Extrauterine abdominal pregnancy: One case delivered by abdominal section at thirty-seven weeks had complete absence of liquor when the amniotic sac was opened; the normal foetus showed signs of compression and died one hour after birth. In another case the liquor was also minimal. It is possible that in some cases the poor blood supply to an unusually situated placenta causes placental insufficiency with consequent oligohydramnios and perinatal loss.
Diabetes mellitus: There were 3 cases. In each the estimation of the volume was made at the thirtysixth week prior to Caesarean section. In all 3 cases the volume was above the normal for this period of gestation; the readings were 1,430, 1,640, and 1,980 ml.
Fetal death in utero: Volumes below 200 ml were found in the 6 cases investigated.
Hydramnios: If an absolute value for polyhydramnios is to be quoted, it would seem advisable to specify the gestational age. In this work a volume above 1,700 ml at thirty-six weeks was regarded as hydramnios but any volume above 1,000 ml at forty-three weeks could equally be regarded as excessive (Fig 1) . The level above which there appears to be hydramnios runs at 1,700 ml from thirty to thirty-seven weeks and then continues in a downward direction to 1,000 ml at forty-three weeks.
There were 11 cases in which the volume lay above this line. In 9 of these cases the diagnosis was made clinically and in the remaining 2 it was not (although these 2 cases lay on the dividing line). In 5 of the 11 cases there was a gross foetal abnormality and in 5 other cases the foetus was quite normal. The eleventh case was one of maternal diabetes.
Premature rupture of the membranes: The volume of liquor in an established case of premature rupture of the membranes was investigated. In the present pregnancy, her sixth, she was admitted at the thirtieth week with ruptured membranes, the vulval pad was moist with liquor every morning and then was usually dry for the rest of the day. The feetus continued to grow. On abdominal palpation, there was some fluid around the foetus.
Three weeks after the premature rupture of the membranes, the volume was estimated by the dye dilution technique and found to be 1,080 ml. The vulval pad remained dry until it became dye stained twelve hours later.
